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Abstract
© 2016, Springer Science+Business Media New York.Group A streptococcus (GAS) have been
shown to  be  associated  with  a  number  of  diseases  and also  a  financial  burden in  many
countries. A series of interactions between oxidative stress, reactive oxidative species, and GAS




Group A streptococcus (GAS), Oxidative stress, Reactive oxidative species
References
[1] Langlois,  D.  M.,  & Andreae, M. (2011).  Group A streptococcal  infections.  Pediatrics in review /  American
Academy of Pediatrics, 32(10), 423–429. doi:10.1542/pir.32-10-423. quiz 430.
[2] Walker, M. J., Barnett, T. C., McArthur, J. D., Cole, J. N., Gillen, C. M., Henningham, A., … Nizet, V. (2014).
Disease manifestations and pathogenic mechanisms of group A Streptococcus. Clinical Microbiology Reviews,
27(2), 264–301. doi:10.1128/CMR.00101-13.
[3] Stevens,  D.  L.  (1995).  Streptococcal  toxic-shock syndrome: spectrum of  disease,  pathogenesis,  and new
concepts in treatment. Emerging Infectious Diseases, 1(3), 69–78. doi:10.3201/eid0103.950301.
[4] Carapetis, J. R., Steer, A. C., Mulholland, E. K., Weber, M. (2005). The global burden of group A streptococcal
diseases. Lancet Infectious Diseases. doi:10.1016/S1473-3099(05)70267-X.
[5] Briko, N. I., Glushkova, E. V, Dmitrieva, N. F., Kleimenov, D. A., Lipatov, K. V, Eshchina, A. S., … Vvedenskaia, O.
V. (2013). [Invasive streptococcal (group A) infection of soft tissues in a Moscow surgical hospital]. Vestnik
Rossiiskoi akademii meditsinskikh nauk / Rossiiskaia akademiia meditsinskikh nauk, (6), 15–20.
[6] Matés, J. M., Segura, J. A., Alonso, F. J., Márquez, J. (2010). Roles of dioxins and heavy metals in cancer and
neurological  diseases  using  ROS-mediated  mechanisms.  Free  Radical  Biology  and  Medicine.
doi:10.1016/j.freeradbiomed.2010.07.028.
[7] Okado-Matsumoto, A., & Fridovich, I. (2001). Subcellular distribution of superoxide dismutases (SOD) in rat
liver:  Cu,Zn-SOD  in  mitochondria.  Journal  of  Biological  Chemistry,  276(42),  38388–38393.
doi:10.1074/jbc.M105395200.
[8] Liu, Y., Zha, L., Li, B., Zhang, L., Yu, T., Li, L. (2014). Correlation between superoxide dismutase 1 and 2
polymorphisms and susceptibility to oral squamous cell carcinoma. Experimental and Therapeutic Medicine,
7(1), 171–178. doi:10.3892/etm.2013.1375.
[9] Stafford, S. L., Bokil, N. J., Achard, M. E. S., Kapetanovic, R., Schembri, M. A., McEwan, A. G., et al. (2013). Metal
ions in macrophage antimicrobial pathways: emerging roles for zinc and copper. Bioscience Reports, 33(4),
541–554. doi:10.1042/BSR20130014.
[10] Emene,  C.  P.,  Kravchenko,  I.  E.,  Aibatova,  G.  I.,  Rizvanov,  A.  A.  (2015).  Polymorphism of  genes  of  the
antioxidant system in patients with erysipelas and their role in development of the disease. Genes and Cells,
10(4), 118–122.
[11] Garmonov, S. Y., Kravchenko, I. E., Shitova, N. S., Yakovleva, A. V., Zaripova, R. G., Fazylov, V. K. (2008).
Indirect determination of the microsomal oxidase activity of hepatocytes and the effect of ximedone on this
activity during streptococcal angina. Pharmaceutical Chemistry Journal, 42(12), 659–664.
[12] Gil, L., Martínez, G., Tápanes, R., Castro, O., González, D., Bernardo, L., … Guzmán, M. G. (2004). Oxidative
stress  in  adult  dengue  patients.  American  Journal  of  Tropical  Medicine  and  Hygiene,  71(5),  652–657.
doi:71/5/652 [pii]
[13] Sadosky, A.  B.,  Wilson, J.  W.,  Steinman, H. M.,  Shuman, H. A.  (1994).  The iron superoxide dismutase of
Legionella pneumophila is essential for viability. Journal of Bacteriology, 176(12), 3790–3799.
[14] Esrefoglu,  M.  (2012).  Oxidative stress and benefits  of  antioxidant agents in acute and chronic hepatitis.
Hepatitis Monthly. doi:10.5812/hepatmon.837.
[15] Suresh, D. R., Annam, V., Pratibha, K., Prasad, B. V. M. (2009). Total antioxidant capacity—a novel early bio-
chemical marker of oxidative stress in HIV infected individuals.  Journal of  Biomedical  Science, 16(1),  61.
doi:10.1186/1423-0127-16-61.
[16] Palanisamy, G. S., Kirk, N. M., Ackart, D. F., Shanley, C. A., Orme, I. M., Basaraba, R. J. (2011). Evidence for
oxidative stress and defective antioxidant response in guinea pigs with tuberculosis. PloS One, 6(10), e26254.
doi:10.1371/journal.pone.0026254.
[17] Kagramanov,  V.  S.,  Aseeva,  L.  E.,  Bursha,  O.  S.  (2010).  Effect  of  plague  “murine”  toxin  on  activity  of
antioxidant system in cells of experimental animals. Zhurnal Mikrobiologii, Epidemiologii, i Immunobiologii, 6,
61–65.
[18] Andersen,  J.  K.  (2004).  Oxidative  stress  in  neurodegeneration:  cause  or  consequence?  Nature  Medicine,
10(Suppl), S18–S25. doi:10.1038/nrn1434.
[19] Pohanka, M., Pavlis, O., Ruttkay-Nedecky, B., Sochor, J., Sobotka, J., Pikula, J., … Kizek, R. (2012). Tularemia
progression accompanied with oxidative stress and antioxidant alteration in spleen and liver of BALB/c mice.
Journal of microbiology (Seoul, Korea), 50(3), 401–8. doi:10.1007/s12275-012-1621-8.
[20] Tsukahara, H., Haruta, T., Todoroki, Y., Hiraoka, M., Noiri, E., Maeda, M., et al. (2002). Oxidant and antioxidant
activities in childhood meningitis. Life Sciences, 71(23), 2797–2806.
[21] Pokrovskii, V. I., Briko, N. I., Kleimenov, D. A. (2009). The prevalence and clinicoepidemiological characteristics
of diseases caused by streptococcus group A in Russia (Terapevticheskii arkhiv).
[22] Kehl-Fie, T. E., Zhang, Y., Moore, J. L., Farrand, A. J., Hood, M. I., Rathi, S., … Skaar, E. P. (2013). MntABC and
MntH contribute to systemic staphylococcus aureus infection by competing with calprotectin for  nutrient
manganese. Infection and Immunity, 81(9), 3395–3405. doi:10.1128/IAI.00420-13.
[23] Small, D. M., Coombes, J. S., Bennett, N., Johnson, D. W., Gobe, G. C. (2012). Oxidative stress, anti-oxidant
therapies  and  chronic  kidney  disease.  Nephrology  (Carlton,  Vic.),  17(4),  311–321.  doi:10.1111/j.1440-
1797.2012.01572.x.
[24] Cunningham, M. W. (2008). Pathogenesis of group A streptococcal infections and their sequelae. Advances in
Experimental Medicine and Biology, 609, 29–42. doi:10.1007/978-0-387-73960-1_3.
[25] Kravchenko, I. E., Dmitrieva, N. F., Eshchina, A. S., Kirillov, M. I., Timofeev, I. M., Briko, N. I. (2009). Genetic
characteristic of toxigenicity of group A streptococci cultures isolated from patients with tonsillitis. Zhurnal
Mikrobiologii, Epidemiologii, i Immunobiologii, 1, 76–78.
[26] Briko, N. I., Glushkova, E. V., Nosik, A. G., Dmitriev, A. V., Dmitrieva, N. F., Kleimenov, D. A., et al. (2014).
Frequency  of  diseases  caused  by  group  A  streptococci  among  invasive  infections  of  soft  tissues  and
characteristics of the causative agent. mikrobiologii, epidemiologii, i immunobiologii, 5, 24–31.
[27] Norrby-Teglund, a., & Kotb, M. (2000). Host-microbe interactions in the pathogenesis of invasive group A
streptococcal infections. Journal of Medical Microbiology, 49(10), 849–852.
[28] Tseng, H. J., McEwan, A. G., Paton, J. C., Jennings, M. P. (2002). Virulence of Streptococcus pneumoniae: PsaA
mutants  are  hypersensitive  to  oxidative  stress.  Infection  and  Immunity,  70(3),  1635–1639.
doi:10.1128/IAI.70.3.1635-1639.2002.
[29] Janulczyk, R., Ricci, S., Björck, L. (2003). MtsABC is important for manganese and iron transport, oxidative
stress  resistance,  and  virulence  of  Streptococcus  pyogenes.  Infection  and  Immunity,  71(5),  2656–2664.
doi:10.1128/IAI.71.5.2656-2664.2003.
[30] Turner, A. G., Ong, C. L., Gillen, C. M., Davies, M. R., West, N. P., McEwan, A. G., et al. (2015). Manganese
homeostasis in group A Streptococcus is critical for resistance to oxidative stress and virulence. MBio, 6(2),
e00278-15.
[31] Turner, A. G., Ong, C. L. Y., Gillen, C. M., Davies, M. R., West, N. P., McEwan, A. G., et al. (2015). Manganese
homeostasis in group A Streptococcus is critical for resistance to oxidative stress and virulence. mBio, 6(2),
e00278-15. doi:10.1128/mBio.00278-15.
[32] McEwan, A. G. (2009). New insights into the protective effect of manganese against oxidative stress. Molecular
Microbiology, 72(4), 812–814. doi:10.1111/j.1365-2958.2009.06700.x.
[33] Beaman, B. L., Black, C. M., Doughty, F., Beaman, L. (1985). Role of superoxide dismutase and catalase as
determinants of pathogenicity of Nocardia asteroides: importance in resistance to microbicidal activities of
human polymorphonuclear neutrophils. Infection and Immunity, 47(1), 135–141.
[34] Franzon, V. L., Arondel, J., Sansonetti, P. J. (1990). Contribution of superoxide dismutase and catalase activities
to Shigella flexneri pathogenesis. Infection and Immunity, 58(2), 529–535.
[35] Pesci,  E.  C.,  Cottle,  D.  L.,  Pickett,  C.  L.  (1994).  Genetic,  enzymatic,  and pathogenic  studies  of  the iron
superoxide dismutase of Campylobacter jejuni. Infection and Immunity, 62(7), 2687–2694.
[36] Roggenkamp, A., Bittner, T., Leitritz, L., Sing, A., Heesemann, J. (1997). Contribution of the Mn-cofactored
superoxide dismutase (SodA) to the virulence of Yersinia enterocolitica serotype O8. Infection and Immunity,
65(11), 4705–4710.
[37] GraeffWohlleben, H., Killat, S., Banemann, A., Guiso, N., Gross, R. (1997). Cloning and characterization of an
Mn-containing  superoxide  dismutase  (SodA)  of  Bordetella  pertussis.  Journal  of  Bacteriology,  179(7),
2194–2201.
[38] Wilks, K. E., Dunn, K. L. R., Farrant, J. L., Reddin, K. M., Gorringe, A. R., Langford, P. R., et al. (1998). Periplasmic
superoxide dismutase in meningococcal pathogenicity. Infection and Immunity, 66(1), 213–217.
[39] Valko, M., Morris, H., Cronin, M. T. D. (2005). Metals, toxicity and oxidative stress. Current Medicinal Chemistry,
12(10), 1161–1208. doi:10.2174/0929867053764635.
